Longitudinal studies of the neurobiology of vitamin E and other antioxidant systems, and neurological function in the vitamin E deficient rat.
Longitudinal studies were carried out over 55 weeks in vitamin E deficient and control rats. It was shown that neurological tissues (brain, cord and nerve) retained a greater percentage of vitamin E (alpha-tocopherol) than other tissues (serum, liver and adipose tissue), and that there was no evidence for compensation by other antioxidant enzyme systems (superoxide dismutase and glutathione peroxidase). An increased uptake of alpha-[3H]tocopherol (150% of controls) was observed in peripheral nerve of deficient animals from 11 weeks, whereas similar increases were not found in brain and cord until 36 weeks. These results were correlated with tests of neurological function which included electrophysiological studies and measurement of axonal transport. Recordings of somatosensory evoked potentials showed a significant delay (P less than 0.001) of central conduction velocity after 40 weeks of deficiency, whereas peripheral conduction was unchanged. After 40 weeks of deficiency, abnormal electromyographic activity of the hind limbs was obtained which was suggestive of chronic partial denervation. By 52 weeks there were significant reductions of both fast anterograde (P less than 0.02) and retrograde (P less than 0.05) transport of acetylcholinesterase in the deficient rats.